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The Z = 28, N = 40-region
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86Ni(d,p)®’Ni @ REX-ISOLDE (Q-value = 3.583 MeV)

@ Experimental observables:

> Excitation energies
= single particle energies

@ Comparison with DWBA calculations:

@ Comparison with Shell Model calculations
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Particle angular distributions
= orbital momenta 1

Cross sections

=> Relative spectroscopic factors and ANC's .
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Detector

V. Bildstein Prog.Part.Nucl.Phys 59:386 (2007)

T-REX @ MINIBALL

Segmentation
16 resistive strips

Forw. Barrel (AE)
Forw. Barrel (E)
Back. Barrel (AE)
Back. Barrel (E)
Back. CD
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Angles Thickness
30-75 140 pm
30-75 1000 pzm
104-152 140 pm
104-152 1000 pm

152-172 500 pm

66 \i(d,p)87 Ni with MINIBALL

16 resistive strips
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T-REX @ MINIBALL

7000

6000

5000

4000

AE [keV]

3000

2000

1000

V. Bildstein Prog.Part.Nucl.Phys 59:386 (2007)

7

10°

10

| | |
5000 10000 15000 20000 !
Erota [kEV]

Detector Angles Thickness Segmentation
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MINIBALL

Main characteristics

@ 8 Miniball clusters

@ Each cluster: 3 HPGe crystals
@ Each crystal: 6-fold segmented
@ 8% efficiency @ 1 MeV
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Slow coincidence technique
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Measured proton energy spectrum
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@ Population of levels up to 6 MeV, strong feeding around 3.6 MeV
@ %"Ni excitation energy can be deduced from measured proton energy
@ Use as trigger for ~-rays detected by MINIBALL
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Doppler corrected ~ spectrum
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@ Very rich proton-gated ~ spectrum 67Ni

@ ~-transitions up to 5200 keV are observed
@ Possibilities for p-y- coincidences
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Doppler corrected ~ spectrum

[CSpectrum for PMR with 1724 keV_]
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Doppler corrected ~ spectrum
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Doppler corrected ~ spectrum
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Doppler corrected ~ spectrum
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Doppler corrected ~ spectrum
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@ Very rich proton-gated ~ spectrum
@ ~-transitions up to 5200 keV are observed

@ Possibilities for p-y- coincidences
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Doppler corrected ~ spectrum
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67Ni
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[ Excitation energy vs Gamma energy |
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Extensively new spectroscopic information on ¢’ Ni
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[ Excitation energy vs Gamma energy |
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Extensively new spectroscopic information on ¢’ Ni

Extraction of differential cross sections
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Proton angular distributions

g% (gate on E, =3619(30) keV and E,,(“'Ni) = 3600(250) keV
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Proton angular distributions
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Conclusion & Outlook

@ Conclusions

» Succesfull first one neutron transfer experiment around ®®Ni using T-REX
and MINIBALL @ REX-ISOLDE

» Population of excited states up to 6 MeV are observed, most probably above
N =50

» New and extensive spectroscopic information on ® Ni to serve as
benchmarks for new Shell Model calculations using different interactions

@ Outlook

» Recent experiment: ®Zn(d,p)”®Zn (october 2010) and proposed continuation
(*Zn(d,p))

» Accepted proposal: ®®Ni(t,p)®Ni

» Approval of HIE-ISOLDE (beam energy up to 10 MeV/u) = increased |
sensitivity
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